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Executive Summary

This thesis explores the relationship between circularity and default risk in the construction sector at
ING. The primary objective of this study is to confirm that circularity practices have a de-risking
effect on companies within the construction sector, since this is an effect that can be seen in other
industries. Additionally, the research aims to assess whether this de-risking effect is currently
considered in ING's risk assessments. Finally, based on the findings, a suggestion is made to include a
circularity section in ING's risk assessments to enhance risk management practices.

The study employs a mixed-methods approach, combining quantitative analysis and qualitative
insights. The qualitative insights are gathered through interviews with key stakeholders within ING's
risk management and sustainability departments, providing a deeper understanding of the current
risk assessment practices. The quantitative analysis focuses on a sample of construction companies
within ING's portfolio and examines their circularity practices using the Circularity Transition
Indicators, a set of indicators developed by the World Business Council for Sustainable Development,
and their risk rating.

The findings of this study reveal a positive correlation between circularity practices and a reduction
in default risk within the construction sector. This is because of the resource intensiveness of the
construction sector, combined with the rising prices of raw materials and increased problems the
global supply chain is facing. Companies that integrate circularity principles into their operations
exhibit lower default risk indicators, including financial stability, resilience, and long-term viability.
However, the analysis also highlights that ING's risk assessments do not currently explicitly consider
the de-risking effect of circularity practices within the construction sector. This means that
construction companies with better and more sophisticated circularity practices do not necessarily
have a lower risk rating.

Based on these findings, it is recommended that ING incorporates a circularity section in its risk
assessments to capture the potential de-risking effect of circularity practices. By integrating
circularity considerations into risk assessments, ING can better identify and evaluate the default risk
of construction companies, enabling more informed lending decisions and improved risk
management.

Further research is suggested to expand the study by examining a larger sample of companies within
the construction sector and exploring other industries. This would provide a more comprehensive
understanding of the link between circularity and default risk across different sectors. Additionally,
investigating the long-term financial performance and market competitiveness of companies
embracing circularity practices would contribute to a more holistic assessment of their risk profile.
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Reading guide

Chapter 1: Introduction

Chapter 1 is the introduction to the report. It provides information on the background of the
research, briefly describes the methodology used and introduces the problem.

Chapter 2: Literature review

Chapter 2 uses existing literature and research to introduce the main topics discussed and
investigated in this report.

Chapter 3: Methodology
Chapter 3 explains the methods used to solve the problem.
Chapter 4: Case study

Chapter 4 is where the methods are being applied in the form of a case study. This is where the data
collection and analysis take place.

Chapter 5: Results & discussion
Chapter 5 discusses the results from the case study in detail.
Chapter 6: Conclusion

Chapter 6 is the final chapter in the report and provides a conclusion. The main findings from the
research are summarised, the limitations are discussed, and recommendations are provided.



1. Introduction

The construction industry is the largest consumer of raw materials, using 50% of all raw materials in
the Netherlands (Schuttelaar & Partners, 2018). As ING is increasingly focused on sustainability and
helping their clients become more sustainable, they are interested in new ways in which they can
promote and enhance sustainability with their clients in the construction sector. Considering the
high raw material usage in the construction sector, transitioning to a circular economy is a key
strategy in reducing the material consumption and therefore reducing the construction industry’s
environmental impact. This research, carried out in cooperation with ING, investigates how ING can
encourage their clients in the construction industry to become more sustainable.

1.1 ING Group and Corporate Sector Coverage
ING is a global bank offering retail, direct, commercial, investment, wholesale, and private banking,
as well as asset management and insurance services. They have over 37 million customers and are
active in over 40 countries. In the Netherlands, ING has over 14,000 employees with over 600,000
commercial clients. ING is looking to cement their place as one of the leading sustainable banks in
the world, and is therefore increasingly focused on helping their customers, both big and large,
adopt sustainable business practices.

This research project is conducted for ING’s Corporate Sector Coverage (CSC) team in the
Netherlands. ING’s CSC team consists of 6 relationship bankers who are supported by analysts. They
cover ING’s corporate clients across various industries and sectors, including industrial
manufacturing, construction, building materials, retail (food and non-food), and services. The CSC
team is responsible for managing the relationship with these clients and is also jointly responsible
for customer due diligence, known as the Know Your Customer (KYC) process. To fall under ING’s
Wholesale Banking department, companies need to have an annual revenue of at least €250 million
or be publicly listed. In the Netherlands, there are around 30 construction companies that fit this
criteria, and in ING’s CSC portfolio specifically, there are 6.

1.2 Problem identification and description
The CSC team at ING identified the construction industry as a particularly problematic industry in
terms of transitioning to a more sustainable business model. The construction industry is resource
and energy intensive, and being a more traditional industry, they are more reluctant to change their
ways. The CSC team is therefore keen to learn and understand how they can better encourage and
help their existing clients in the construction sector, as well as potential new clients, become more
sustainable, with a particular focus on circularity. The CSC team and ING as a whole already have
several sustainable finance solutions, but until now these are fairly limited in scope.

The construction industry is one of the largest users of natural resources and one of the leading
contributors to greenhouse gas emissions, using 50% of raw materials in the Netherlands
(Schuttelaar & Partners, 2018). Furthermore, the construction industry has been responsible for the
most waste in recent years (Statistics Netherlands, 2019). Introducing circular economy principles
could help change this. Recycling does already take place in the construction industry, but the
current way of doing this means that most recycling that does take place takes place in the form of
low level down-cycling, where the value of the material is not retained. An example of this is waste
such as concrete being used for the foundations when roads are built. (Statistics Netherlands, 2019)
This is therefore not considered circular, since the materials are not reused at their highest value
(Circular economy introduction, (n.d.)). This means that this recycling does not significantly reduce
raw material usage. Considering the amount of waste produced by the construction industry, the
raw material usage could be reduced significantly if high level recycling, or upcycling, took place on a
larger scale. This is especially relevant, since the Netherlands has set a goal of a completely circular



construction industry by 2050 (Ministerie van Infrastructuur en Waterstaat, 2021). On top of this,
raw material processing is the most greenhouse gas intensive part of the construction value chain,
other than the operation and use of the completed building (McKinsey & Company, 2022).
Furthermore, a considerable amount of waste in the construction supply chain could be avoided
through better management of the materials in the construction supply chain (Deng et al, 2019).

A key barrier to the implementation of circular principles in the construction sector is the financial
barrier (Wuni, 2022). If there is no economic benefit, then the relevant actors in the construction
supply chain will not be motivated to implement circularity into their practices in the absence of
government regulations. The construction industry is such that several actors all need to implement
circularity to fully take advantage of the benefits it can provide. Therefore, to successfully do this
there needs to be economic motivation for the relevant actors in all parts of the construction supply
chain, as well as sufficient communication between the different actors in the supply chain. Low cost
of extracted materials, or primary materials, is one of the main reasons for the slow uptake of
recycled secondary materials. Primary materials are the same price or cheaper than recycled
materials (Galvez-Martos, 2018). This means that in many cases, the use of secondary materials,
which is much more desirable from a circularity perspective, is not economically viable for
construction companies. This is where financial institutions, such as ING, can step in and provide
economic motivation through sustainable finance solutions, which will be discussed next.

Sustainable finance refers to taking ESG into consideration when financial institutions make
financing decisions (European Commission, n.d.). At ING, this currently takes place in several forms.
This includes KPI based finance solutions. An example of this is giving a company requesting
financing a series of ESG related KPls, with at least one KPI for environment, one for social and one
for governance. Depending on how the company performs on the different KPIs will determine
whether the rate on the loan increases, decreases, or stays the same. This is a good way of
encouraging companies to perform better in terms of sustainability, but also has its limitations. The
company can have a big influence on the KPIs chosen, so this does not force the company to make
changes where it is performing badly, and potentially where change is needed most. A company will
not agree to sustainability targets that it knows it will not meet. Furthermore, it is difficult for
companies to track the emissions and material usage in the entire construction supply chain
(Dadhich et al., 2015).

There is big potential for sustainability and circularity to be further integrated in finance solutions
when companies are seeking financing from banks. An interesting link to be further investigated is
link between the circularity of a company and the company’s risk of default. According to research
from Zara & Ramkumar (2022), an increased level of circularity has a de-risking effect on a company.
This is an interesting link, and one that can further be investigated for the construction industry. This
de-risking effect of circularity can be explained by the fact that circular businesses reduce their
exposure to the volatility in prices of raw materials (Zara, 2020), and can also reduce a company’s
dependence on suppliers (Gebhardt et al., 2022), which also allows construction companies to track
greenhouse emissions associated with projects better.

Considering the apparent link between circularity and credit risk, this could be a way for financial
institutions to further incentivize construction companies to embrace circular solutions, thus
lowering their raw material usage and waste production. Lower risk means lower rates when
companies are seeking finance. However, at ING, circularity is currently not considered in their credit
risk assessments. This is partly due to lack of understanding between the link of circularity and risk,
and partly because there is no standardized method of measuring circularity.



Having gained a better understanding of the issues faced by ING with regards to sustainable finance
as well as the issues facing the construction industry, the following problems are identified:

Limited implementation of circularity in the construction industry

No insight into how circularity impacts risk at ING

High use of raw materials

High cost of recycled secondary materials

Construction companies unwilling to spend more on secondary materials
Limited economic motivation to implement circular business strategies
Lack of “smart demolition”

Limited availability of high-quality secondary materials

Construction waste is downcycled

Circularity is not considered in credit risk assessments at ING

No standardized method to measure circularity of construction companies at ING

These problems are all related to each other, and these relationships are shown in a problem cluster
in Figure 1 to identify the core problem. The problems are linked through causal relationships (check
MPSM. Each problem is linked to its cause, and the knock-on effect this problem has. The problem
without a cause is known as the core problem, and solving this will have a knock-on effect to the
other problems in the cluster, helping solve those as well (Heerkens & Winden, 2021). The issues
listed in the problem inventory and cluster are not the only obstacles the construction industry is
facing with regards to circularity. Furthermore, this cluster focuses on the use of demolition waste
and recycling in the industry when renovating is also an effective circular strategy. Furthermore,
there are other problems that could also be listed and included in the problem cluster, but many of
those problems are not easily influenced by financial institutions, so are therefore not included.

10
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Figure 1, problem cluster
From this problem cluster, the core problem is identified as:

- Noinsight into how circularity and sustainability in construction ecosystems impacts credit
risk at ING

The follow on from this problem is that circularity is not included in risk assessments at ING. If this
was the case, becoming more circular would have major financial benefits to companies. This is the
problem that will be researched and solved in this thesis.

1.3 Methodology

The research design used in this thesis is based on the Managerial Problem-Solving Method (MPSM)
from “Solving Managerial Problems Systematically” by Hans Heerkens and Arnold van Winden.
According to the MPSM cycle there are seven phases when trying to solve a managerial problem,
which are:

Phase 1 — Defining the problem
Phase 2 — Formulating the approach
Phase 3 — Analyzing the problem
Phase 4 — Formulating solutions

PwnNE
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5. Phase 5 — Choosing a solution
6. Phase 6 — Implementing the solution
7. Phase 7 — Evaluating the solution

Within each phase in the MPSM cycle, knowledge problems will be encountered which will be
answered through a research cycle (Heerkens & Winden, 2021) as shown below:

Formulating the research goal

Formulating the problem statement

Formulating the research questions

Formulating the research design

Performing the operationalization

Performing the measurements (gathering data)
Processing the data

Drawing conclusions (reviewing the problem statement)

PN R WN R

Phase 1 is done by taking a critical look at the problems facing the construction industry, with a
focus on what the barriers to implementation are. From this, one core problem is chosen to focus on
and find a solution to. Phase 2 is done by making a detailed plan to find a solution to the core
problem identified. Phase 3 is conducted through a literature review, exploring, and understanding
the specific problems and topics in detail. In phase 4, potential solutions are explored, and through
interviews with ING employees, one of these solutions is chosen in phase 5. In phase 6, this solution
is applied to the construction companies in ING’s CSC portfolio, to understand whether this solution
is viable. A critical look at the solution and its effectiveness is then looked at phase 7, where the
solution is evaluated.

2. Literature review

Before diving further into the research, several key concepts need to be understood. This is done
through systematic literature reviews, the results of which are summarized in this chapter.

2.1 Credit risk
Credit risk is defined as the inability or unwillingness of a customer or counterparty to meet
commitments in relation to lending, trading, hedging, settlement, and other financial transactions.
(Spuchlakova et al., 2015) Credit risk is typically determined as a combination of three factors:
probability of default (PD), loss given default (LGD), and exposure at default (EAD). Banks, including
ING, have their own internal models, which are calculated using the Advanced Internal Ratings Based
(AIRB) approach, with the result of the credit rating being used to calculate the risk-weighted asset
(RWA) (Balogh & Bolocon, 2010). The required capital the bank must hold is a fixed percentage of
the RWA.

PD is fully influenced by a company’s business model, with riskier business models leading to a
higher PD. LGD and EAD are less about the business model of the company applying for a loan, and
more about the nature of the loan. EAD is all about the size of the loan, also known as a bank’s
exposure at the time of default. A high exposure means the bank faces higher losses in case of
default. LGD is also related to the bank’s exposure, but factors in any losses that can be recuperated
by the bank through collateral or other means. The lower the EAD and the LGD, the lower the risk of
the deal is.

Since only PD is influenced by the business model of the company applying for a loan, PD is the
aspect of credit risk that will be further investigated, using the finding from existing literature (Zara
& Ramkumar, 2022) (Su et al., 2022) that increased levels of circularity in companies leads to a lower
PD. While this relationship was found to be true for a large sample of companies in the literature
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mentioned, this doesn’t always have to be true. There are also risks associated with companies
adopting circular business models, like high upfront costs and uncertainty in the business model
(Dulia et al., 2021).

2.1.1 Probability of default (PD) model
A number of models exist for calculating the PD of corporations. These include statistical models that
use accounting ratios and historical statistics to produce a probability, while structural models
measure the probability that a company’s assets become less valuable than their debts, at which
point it becomes beneficial for the company to default.

Statistical models use a number of accounting and financial ratios to determine the financial health
of a company. Most statistical models combine a number of ratios into a single score. Ratios
commonly used include return on assets, liabilities as a percentage of assets, EBITDA as a percentage
of liabilities, market to book value, etc. These ratios give an overview of a company’s profitability
and debt ratios, which can be a good indicator for PD (Brealey et al., 2019).

Structural models, like the Merton model of default (Brealey et al., 2019), try to predict the
probability that a company will choose to default on their debt. A company would do this in the
scenario that their assets become worth less than the debt they are repaying. The advantage of a
structural model when compared to a statistical model is that structural models have a theoretical
base (Brealey et al., 2019), but information regarding the value of their assets and their debt
maturities is needed.

Before starting with data collection, how circularity could potentially be included in PD models can
be investigated. In the case of statistical models, it would be relatively simple to include some
circularity metrics. However, in order to successfully do this, sufficient historical data on how
circularity impacts PD is needed. Including circularity in a structural model isn’t as simple, as
structural models revolve around the idea that company’s may choose to default depending on the
value of their assets. Therefore, upon initial inspection, structural models may not be the most
appropriate models if circularity is to be included.

2.1.2 ING’s internal rating model
At ING, their internal rating determines the PD, with each rating corresponding to a given PD similar
to other rating systems like Moody’s, S&P, or Fitch. This internal rating is based on a quantitative and
qualitative section. The quantitative section considers financial metrics, requiring a number of
different inputs. Based on this input, a statistical regression is performed, giving an initial rating,
similar to the statistical methods described in section 2.1.1. Specific details on the financial metrics
or the statistical regression models are not included in this report for confidentiality reasons.

Having determined the initial rating from the quantitative section, the qualitative section comes in.
There are several different sections, each with their own respective weights. Depending on how a
given company scores in these different sections, the initial rating from the quantitative section will
be either increased (higher risk) or decreased (lower risk). Specific details on these qualitative
factors are again not included for confidentiality reasons.

2.2 Link between circularity and credit risk
Several researchers have investigated the link between circularity and risk of default in the past,
although there is little information on the link specifically related to the construction sector.
However, the link between CE and finance is still a relatively new field of research, so limited
literature is available. In this section the existing literature found will be discussed, as well as how
this would apply to the construction sector.

13



In a study by Su et al. (2022), research was conducted on default likelihood based on resource
extraction and emissions. Using a sample of 290 banks, this study finds that high emitters and
resource extractors have a higher probability of default and suggests that banks can improve their
financial performance by increasing their financial exposure to carbon neutral companies seeking
loans (borrowers) (Su et al., 2022). Considering the resource intensiveness of the construction
sector, it is reasonable to expect the trend found by Su et al. (2022) to hold in the construction
sector as well.

A study by Zara & Ramkumar (2022) found that companies with higher circularity scores had a lower
PD, in both the short and the long term. The de-risking effect is found to be greater in the long term
than the short term. Based on a sample of 222 European companies in resource or energy intensive
industries, the study found that companies with better circularity scores had a lower PD, on both a
one-year and five-year time horizon (Zara & Ramkumar, 2022). Considering the construction industry
is a resource intensive industry, one can expect this pattern to be seen in the construction sector as
well. As with the research by Su et al. (2022), this study again does not explore the reasons behind
the de-risking effect of circularity.

To summarize, there is some existing research on the link between circularity and credit risk, despite
this being a relatively new field of research. There is more research on the link between ESG and
financial performance, but this does not specifically focus on circularity. Both relevant pieces of
literature found support the de-risking effect circularity has, with the research by Zara & Ramkumar
(2022) focusing on resource intensive industries, like the construction industry. In both cases, the
research does not explore the reasons behind the link. Therefore, the reasons circularity appears to
have a de-risking effect will be explored through the use of historical data.

As already mentioned, the construction industry is one of the highest consumers of raw materials,
using over 50% of all raw materials consumed in the Netherlands (Schuttelaar & Partners, 2018).
This means that construction companies highly dependent on raw materials are also vulnerable to
the volatile prices of raw materials and supply chain disruptions. Supply chain disruptions have
become increasingly problematic in recent times, first due to the Covid-19 pandemic (Sombultawee
et al., 2022), and then because of the conflict between Russia and Ukraine (Allam et al., 2022), with
the latter also drastically increasing energy prices, another significant problem for construction
companies. These supply chain disruptions are one of the contributing factors to the volatile and
increasing prices of raw materials. The historical prices of several key construction materials are
explored here, to investigate whether the supply chain disruptions discussed also translate to higher
prices. If this is the case, this could help explain the de-risking effect circularity appears to have,
since a circular company is less dependent on raw materials and is therefore not vulnerable to price
increases.

14



140

120

100

80

60

40

Price (US dollars per ton)

20

2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021

Year

Figure 3, cement price development (U.S. Cement Prices 2022 | Statista, 2022)

While cement prices do not seem to be volatile from figure 3, prices have been steadily rising since
2012. Cement is the most used material in the construction sector, so the rising prices have a big
impact on all construction companies. Closing the loop, which means using recycled concrete, would
therefore be beneficial to construction companies, since they would no longer be dependent on the
primary market which has seen significant price increases in recent years.
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Figure 4, steel price development (TRADING ECONOMICS, n.d.)

Steel is one of the most used materials in the construction sector, and from figure 4 we can see that
steel prices have been volatile since 2014, with the price coming in 2015 at $2,000 per ton, and
peaking at over $4,500 per ton in 2021. This can cause serious problems for construction companies,
as the volatile prices can lead to sudden unexpected extra costs, putting construction projects under
financial pressure. On top of the volatility, the average price has also been rising in recent years,
leading to higher costs.
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Figure 5, aluminium price development (Statista, 2022)

Aluminium prices have been volatile since 2003, without the average price increasing significantly, as
can be seen in figure 5. The price has been fluctuating between $1,500 and $2,500 per ton from
2003 to 2021, which means that depending on when aluminium for a construction project is
ordered, the price can vary significantly.
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Figure 6, asphalt price development (Producer Price Index by Industry: Asphalt Paving Mixture and Block Manufacturing:
Asphalt and Tar Paving Mixture (Excluding Liquid), Including Bitumen or Asphalt Concrete, Asphalt Paving Cement, 2022)

Asphalt prices have seen a steady increase from 2005 to 2021, without showing especially volatile
behaviour, as can be seen from figure 6. Asphalt is one of the main materials used in infrastructure,
so construction companies that are active in this area are dependent on asphalt prices. Asphalt
reuse and recycling is starting to take place more but has not significantly decreased asphalt use.

To summarize, figures 3 and 6 show steady price increases for cement and asphalt in recent years,
which puts pressures on the margins in construction projects. This therefore supports the apparent
de-risking impact of circularity, as the price increases of these raw materials mean that re-using or
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using recycled material is becoming more cost effective. Figures 4 and 5, on the other hand, show
very volatile prices for steel and aluminium. In terms of risk, this can be more of a problem than
steady price increases, which can be anticipated, as volatile prices can lead to higher-than-expected
costs in construction projects. Figures 5 and 6 therefore also support the apparent de-risking effect
of circularity.

3. Methodology

Based on the core problem identified in section 1.2 and the literature review in chapter 2, the main
research question for this thesis is identified as:

- How can circularity of construction companies be measured and integrated in risk
assessments so that ING can enhance circularity in the construction industry?

The methodology used to answer the research question is described here, including how this fits into
the different phases of the MPSM (Heerkens & Winden, 2021).

The research question above can be split into two separate sub-questions:

1. How can the circularity of construction companies be measured?
2. How can circularity be integrated in risk assessments?

Question 1 needs to be answered first, with the results from this being used to answer question 2,
and thus the whole research question.

To answer sub-research question 1, existing circularity metrics will be researched. This will be done
through the following sub-research questions:

1.1 What circularity metrics are currently available?
1.2 What are the strengths and weaknesses of each of these metrics?

The sub-questions above are answered through desk research and existing literature. Answering
these research questions corresponds to phase 4 of the MPSM cycle, formulating solutions
(Heerkens & Winden, 2021).

Having answered these sub research questions, a circularity metric can then be selected, by
considering the following sub-research question:

1.3 Which metric is the most appropriate when trying to reflect on the financial effect of circularity?

Answering sub-question 1.3 will result in selecting a circularity metric to proceed with, and answer
sub-research question 2. This question will be answered with the help of a member of ING’s
sustainable finance team. This corresponds to phase 5 of the MPSM cycle, choosing a solution
(Heerkens & Winden, 2021).

Having selected a circularity metric, the chosen metric is applied to the construction companies in
ING’s CSC portfolio. The data needed for the metrics is collected from the companies’ annual
reports. Following the data collection, a circularity score is calculated for each company. This
corresponds to phase 6 of the MPSM, implementing a solution (Heerkens & Winden, 2021). Having
calculated circularity scores, the following sub-research question is answered:

1.4 Is there a link between circularity and risk rating under ING’s current risk rating system?

This is done through data analysis. First, an analysis on whether companies with better circularity
scores already have lower risk ratings with ING’s current risk rating. This corresponds to phase 7 of
the MPSM, evaluating the solution (Heerkens & Winden, 2021).
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Based on the results from this analysis, sub-research question 2 will be answered. This is done
through interviews with relevant ING employees, during which the results from the data analysis are
looked at. Based on the results from the data, how circularity can be included in risk assessments is
discussed, after which recommendations are made to ING.

3.1 Limitations

One of the limitations of this research is the time constraint. | will be at ING to conduct my research
for a total of 4 months, but alongside my thesis | will also be doing an internship, in which | will be
doing other tasks. Alongside these other tasks, not related to my thesis, | will therefore make sure to
collect all the necessary data that is needed for the research goal and will then finish the remaining
part of the research and writing my thesis after leaving ING. This will allow me to get the most out of
my time there. However, given how broad the topic of circularity is and how complicated the risk
analysis process at ING is, the level of detail with which the problem is investigated is limited. | will
solve this problem by focusing on a specific part of the problem and going into detail about this, and
by focusing on a specific research population. This will leave room for further research on the topic
at hand.

To provide insight into how circularity can be included in risk assessment, circularity scores with the
chosen metric need to be calculated. This measurement and insight will be performed for
construction and waste management companies in ING’s corporate sector coverage portfolio of
clients. Availability of data here could be an issue here. A list of relevant KPIs for circularity in the
construction industry will be proposed, so ideally data for each KPl is needed. However, a complete
data set is unlikely to be available for all, if any, of the companies. This is because companies don’t
always know exactly how they perform with regards to each KPI themselves, so in that case clearly
the data won'’t be available for this project. However, since the research population will be ING’s
corporate sector coverage construction portfolio, | expect data to be available for at least some of
the KPIs for each company, since all these companies are big or publicly listed. Since not all data will
be available for the entire research population, it could be difficult to get a good impression of how
good the proposed circularity measurement method is. This is therefore a limitation.

3.2 Reliability and validity
Reliability is concerned with the repeatability and consistency of the results. If research is
repeatable, research conducted using the same research method would have the same or similar
results (Heerkens & Winden, 2021). Repeatable and consistent results depend on the quality of the
data. The main data collection that will take place will be done through interviewing construction
companies, and this does pose some challenges in terms of reliability. The companies that will be
interviewed are companies from ING’s corporate sector coverage portfolio. To qualify for this
portfolio, companies must have a revenue of at least €250 million or be publicly listed. The
companies to be interviewed are therefore not reflective of the entire industry, and if someone
were to interview a different set of companies, the results could differ. This means that the results
are not repeatable for the entire construction industry. However, since this research is carried out in
cooperation with ING’s corporate sector coverage division, as long as the results are reliable for
them than this doesn’t have to be a problem. Therefore, reliability will be ensured by clearly stating
for which population of companies the results of this research are targeted towards, and for which
population the results will be reliable.

Validity is concerned with whether the outcome of the research is correct. There are three types of
validity to be aware of: internal validity, external validity, and construct validity (Heerkens &
Winden, 2021). How these three types of validity will be addressed in this research is discussed
below.

Internal validity is concerned with the research design, and whether this has been properly
constructed. Self-selection, meaning that participants in the research volunteer to take part, is the
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main threat to the internal validity of research results (Heerkens & Winden, 2021). This is also the
case in this project. The circularity of companies in the construction industry will be measured. This
will most likely have to be done using public information, and companies which score badly in terms
of sustainability and circularity may choose to not make this information available. It is therefore
possible that | will be using a biased sample. Furthermore, | will be conducting interviews with
construction companies as part of the research. The goal and scope of the research will be clearly
communicated during the reach out, so the companies most likely to respond and participate in the
interviews will be companies who are concerned about this topic. There is no way to get around this
problem, so in order to ensure internal validity this problem will be clearly explained along with the
limitations this poses to the research results.

External validity is concerned with whether the findings of a research project can also be applied to
groups outside of the research population (Heerkens & Winden, 2021). In this research project, the
focus is on measuring circularity within the construction industry. In order to ensure external
validity, conclusions assumptions about whether the results from this research also hold for other
industries or construction companies outside of the research population will not be made.

Construct validity is concerned with the operationalization of the concepts and constructs
mentioned in the research (Heerkens & Winden, 2021). To ensure construct validity, the key
concepts used in my research will be clearly defined. This includes all the concepts that are used and
discussed in the problem identification phase of the research, as well as clearly defining the key
performance indicators that will be identified in order to successfully measure the circularity of a
construction company. By clearly defining these key concepts and constructs, construct validity will
be ensured.

4. Case study

The goals of the case study are twofold:

1. lIdentify the best existing metric to use when trying to determine to what extent a
company’s circular practices have a de-risking effect.

2. Determine whether including a circularity section in ING’s credit ratings would better reflect
a company'’s true probability of default or if circularity is already somehow reflected.

To achieve these goals, first several metrics are investigated. From this, one metric is chosen to
proceed with. A deep dive into this metric is then performed, with input from relevant ING
employees. Having selected a metric, this metric is then applied to the construction companies in
ING’s CSC portfolio. The companies used in the case study are shown in Table 1. For explanation
about the CL credit ratings shown in table 1 refer to section 2.1.2 and figure 2. For sake of
confidentiality, the credit ratings are scaled from 0 to 1 according to the following formula:

Xi — Xmin

Zj =
Xmax — Xmin
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Company name Company description Scaled internal credit rating
Company A Holding company with 0.2

technical services,
construction, and
infrastructure entities.

Company B Listed construction company 0.2
specialising in property
development, construction,
technical services, and

infrastructure.

Company C Construction company active 1
in the built environment and
infrastructure.

Company D Family construction business 0.2

focusing on the built
environment, infrastructure,
and maintenance and
renovation.

Company E Listed company focusing on 0.2
construction, technical
services, and civil engineering.

Company F Listed Dutch construction 0
company comprised of 120
subsidiaries specialising in
construction, real estate
development, telecom,
mechanical and electrical
installations, civil engineering
and infrastructure.

Table 1, ING’s CSC construction portfolio companies

Once the metric is applied to the construction companies, an analysis is performed to determine
whether under ING’s current risk ratings, companies with better circularity scores have a lower risk
rating. This will determine whether including a circularity section using the selected metric in ING’s
risk rating methodology would be beneficial in better reflecting the probability of default of
construction companies. The focus of this case study is first exploring a range of different circularity
metrics to determine which is best for reflecting financial risk, and the second being to investigate
whether it is worth including a circularity section in ING’s risk assessments.

4.1 Semi-structured interviews
To further understand the problems the construction industry has with the implementation of
circularity, several interviews were conducted, with ING employees as well as with construction
companies in ING’s CSC portfolio. The findings of the interviews are summarised in this section.

Two interviews were carried out. The plan was to interview relevant employees within ING, as well
as the construction companies in the CSC team’s portfolio. Response from ING employees were
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positive, and employees were more than willing to take part, but with the companies the responses
were less successful, with only one response from the six companies in the CSC portfolio. The
purpose of the interviews is mainly to serve as a confirmation of the findings and trends discussed in
the literature review conducted in chapter 2. The limited responses from construction companies is
a limitation, however this research is a starting point for ING that they can expand on later with
construction companies in different countries and different sectors.

The interview that was carried out, with Company A did confirm the findings from chapter 2. While
they themselves were honest about not being leaders on the circularity front, they realise that it’s
becoming more and more important to change, due to both increasing regulatory requirements and
price increases. For Company A specifically, the slow uptake is partly due to the way in which they
are run. Company A is a holding company, with several smaller companies underneath it, with each
company having its own management and culture. It is therefore difficult for them to implement
policies across all their companies.

4.2 Circularity metrics
To be able to include circularity in ING’s risk assessments, an overview of how a particular business is
performing in terms of circularity is needed. From the literature review in chapter 2, it was
discovered that this can be done through a variety of different metrics. An overview of a selection of
these circularity metrics is provided below:

- Circle Assessment by Circle Economy

- Circular Transition Indicators (CTI) by WBCSD supported by KPMG
- Circulytics by Ellen MacArthur Foundation

- CIRCelligence by Boston Consulting Group (BCG)

A more detailed look at these metrics is provided below. This will be used to decide which metric is
best suited to the needs of this project, which will then be to measure the level of circularity of the
construction companies in ING’s Wholesale Banking portfolio.

4.2.1 Circle Assessment
The Circle Assessment is a digital self-assessment tool that can be used to understand how a
company’s circular practices match up to their goals (Circle Economy & PACE, 2020). This means that
the Circle Assessment is most suited for internal use at companies, as it allows them to determine
whether they are on track to meet their circularity goals. In this research project, the impact of
circularity on financial performance is investigated, so this metric is not the most suitable one in this
case. Since this is a digital assessment, no detailed methodology report is available online, and more
detail about the specific KPIs included in this assessment is not provided.

4.2.2 Circular Transition Indicators (CTI)
The CTl is a self-assessment framework to understand to what extent companies are closing loops,
optimizing material flows, and creating value from their resources. It was developed by the World
Business Council for Sustainable Development with support from KPMG and launched in 2020. The
CTl is a quantitative metric system, providing insight into resource optimization and the link between
circularity and business performance (Circle Economy & PACE, 2020). Considering the insight the CTI
provides in the effect of a company’s circularity on its business performance, this metric could be a
good fit in this project, if the data required for the CTl is available from construction companies. The
CTl manual, explaining in detail how scores for the different KPlIs are calculated, is provided in
appendix A.
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4.2.3  Circulytics
Circulytics provides information on the extent to which a company has achieved overall circularity
via a scorecard (Circle Economy & PACE, 2020). This indicator therefore provides an insight into the
circularity of an organization as a whole, with other metrics focusing on specific products or
materials. Circulytics provides a wide range of indicators, divided into 11 different themes. An
overview of all these metrics is provided in appendix B.

4.2.4 CIRCelligence
CIRCelligence is a metric developed by the Boston Consulting Group and launched in 2020. It allows
a company to deep dive into circularity, but therefore requires much more data and input than some
other metrics. Furthermore, this metric and its corresponding methodology is reserved for BCG’s
clients, so cannot be used for this research project. Since it also requires more data than other
metrics, this tool would not be chosen even if it were openly available (Circle Economy & PACE,
2020). Since this metric is not publicly available no more information on its methodology can be
provided.

4.3 Selecting a metric
Based on the discussions above, the CTl is selected as the most appropriate metric of the six that
were considered. The CTI provides insight into the impact the level of circularity of a company has on
its business and financial performance, which the other indicators do not. Considering the goals of
this project, which is to investigate how circularity impacts risk, which can also be seen as looking at
how circularity impacts the business performance of construction companies. The CTI provides
insight into exactly this, making it the most suitable metric. Furthermore, the CTl also allows the user
to choose what KPIs to include and exclude, meaning that lack of some data isn’t an issue. The CTl is
also a free-to-use and openly available metric, which not all the metrics investigated are, making it
the best choice overall. The KPIs are described and discussed briefly in section 4.4. The CTlI manual is
included in Appendix A for a more detailed overview of the KPls and how they are calculated.

4.4 Circular Transition Indicators (CTI)
The CTlI methodology and indictors are discussed in more detail in this section. The CTl is divided into
four modules, as seen in figure 7.

Value the Loop Impact of the Loop
circular raterial
pe iy GHGI

Close the Loop Optimize the Loop

ical material

CTl revearnue

Ornsite water circulation

Figure 7, (World Business Council for Sustainable Development & KPMG, 2022)
The first module, Close the Loop, is comprised of three separate indicators:

- % material circularity
o Weighted average of circular inflow and circular outflow
- % water circularity
o Average of circular water inflow and circular water outflow
- % renewable energy
o Percentage of total energy used coming from renewable energy sources

22



How values for each indicator are calculated can be found Appendix A. The Close the Loop module
assesses how dependent a company is on linear inflow, whether that’s linear materials, water or
energy (non-renewable).

The second module, Optimize the Loop, provides insight on material criticality, with critical materials
being taken from the list of critical materials as defined by the European Commission (European
Commission, 2023). This module also provides insight into the efficiency of resource use at
companies, and does this through the following indicators:

- % critical inflow
o Percentage of raw materials used that are defined as critical.
- % recovery type
o Breakdown of recovery type of circular outflow (reused/repaired, refurbished,
recycled, biodegraded).
- Actual lifetime
o The lifetime of a product compared to industry average.
- Onsite water circulation

How the values for the indicators can be calculated can be found in Appendix A.

In the CTI manual, this module is described as optional. This is because collecting the required data
for this module can be challenging for companies, and this is also the case in the construction
industry.

The third module, Value the Loop, provides insight into the additional value being generated from a
company’s circular economy initiatives and practices. This is done through the following indicators:

- Circular material productivity

o Provides insight into how financially dependent a company is on linear inflow.
- CTlrevenue

o Company revenue adjusted for % material circularity.

This module is also described as optional in the CTI manual but given the nature of this research and
the link between circularity and financial risk, the added value circularity has on a business is very
relevant. Furthermore, the data from the Close the Loop module is reused here, in combination with
company revenue, which is readily available for all the companies that are studied as part of this
research.

The final module, Impact of the Loop, provides insight into the impact a company has on the
environment, and to what extent their circular business practices is minimizing this. This is done
through the following indicator:

- GHG impact
o Indication of the GHG savings a company may see if they were to be 100% circular.

This module is described as optional in the CTI manual, and considering that this module is about
showing companies the impact they could have if they were fully circular as opposed to the impact
they are having, this module isn’t relevant for the purposes of this research.
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4.5 KPI selection

All the KPIs from the CTI were discussed with relevant employees at ING. Based on the results from
these interviews, along with an initial check on data availability for the KPI in question, a decision is
made on whether or not to include a KPI. The results from the interviews are shown in table 2.

KPI

Expert feedback on relevance of
KPI

Comments on data availability (if
relevant)

% material circularity

Very relevant, as raw materials
make up a large part of the costs
in any construction project.

Data for this KPI appears to be
readily available in annual reports.

% water circularity

Not very relevant from a financial
perspective, as water costs do
not make up a significant part of
costs.

No data for water usage and
circularity can be found in annual
reports looked at.

% renewable energy

Not relevant from a financial
perspective yet since no price
difference, but with increasing
regulations with regards to CO2
emissions is becoming more and
more important for construction
companies being ready for the
future.

% critical inflow

Relevant, but depends on
definition of critical materials and
on level of use in the construction
industry.

Since the majority of materials used
in the construction industry are not
defined as critical by the European
Commission, no data about this is
available in annual reports.

% recovery type

Relevant, but depends on
definition of critical materials and
on level of use in the construction
industry.

No data about this is available in
annual reports.

Actual lifetime

From a circularity standpoint the
lifetime of a product is very
important to consider, but in the
construction industry it’s hard to
know the lifetime at time of
construction.

Very little data related to this can be
found in annual reports.

Onsite water
circulation

Not very relevant from a financial
or risk perspective, as water is
not one of the main costs
associated with construction
projects.

Circular material
productivity

This is relevant, as can show the
direct financial benefits of using
circular products.

Data on circular and sustainable
materials used is available in annual
reports.
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CTl revenue Relevant, as this shows to what Only extra data needed for this is
extent a company can translate financial data, which is readily
their circular business activities available in annual reports.

into revenue.

Table 2, Interview results
Chosen KPIs

Based on the results from the interview results in table 2, the KPIs that could be relevant in terms of
having an impact on financial performance and risk are:

- % material circularity

- % renewable energy

- % critical inflow

- % recovery type

- Circular material productivity
- CTlrevenue

However, after taking an initial look at the data that is currently available from the construction
companies in ING’s portfolio, several KPIs cannot be calculated with the current data availability
(shown in table 2), so the final selection of KPIs is:

- % material circularity
- Circular material productivity
- CTlrevenue

This list of KPlIs is chosen only because of the lack of data for the others. Should more data be
available in the future, it is proposed to include more KPIs.

4.6 Data collection and analysis
Since all the companies that will be studied are part of ING’s CSC portfolio, all the companies are
either publicly listed or have a revenue of at least €250 million. For the purposes of this research,
that’s a benefit, since it means that all the companies have detailed annual reports containing
sustainability data and means that interviews did not have to be performed for data collection
purposes. All data collected is collected from each company’s respective 2021 annual reports.

The following data points are needed to calculate the CTI KPIs:

- Linear inflow

- Linear outflow

- Circular inflow

- Circular outflow
- Revenue

Based on data availability, several assumptions are made so that the relevant calculations can be
made:

- Circular outflow is assumed to be recycled waste, or mass of waste separated.

- Mass of linear inflow is not available in many cases, but cost of linear inflow is. Therefore,
average cost of raw materials will be taken to calculate the mass of linear inflow, with the
average cost assumed to be €1,000 per ton of raw material. This is based off of company E’s
annual report, in which they list the total amount of raw material used and the total cost of
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this. This assumption is made because all of the companies operate primarily in the
Netherlands, where average cost of raw materials is expected to be similar for all
companies.

- Circular inflow is estimated from mass of circular materials used explicitly mentioned in the
annual reports. Circular materials are defined as recycled materials, or as other forms of
sustainable material such as timber sourced from sustainably managed forests.

These assumptions are not necessarily fair assumptions to make, but the purpose of this section is to
illustrate the potential methods for quantifying circularity Due to insufficient data, these
assumptions are necessary. The results from the CTl calculations are therefore only used to show
what an inclusion of circularity in risk assessments could look like, and do not necessarily truly reflect
how the companies are performing in terms of circularity. If circularity were to be included, more
data could be requested from the companies, but in the case of this research that was not done,
partly because of the lack of responses from the companies approached. Furthermore, it is also
unlikely that companies would hand over data not in their annual reports for a research project that
has no direct benefit to them. If a bank they were looking to secure financing from requested this
data, the companies in question would be much more likely to cooperate.

The exact assumptions and estimations made for each company are listed under each company’s
respective section.

4.6.1 Company A

Data from annual report FY21 | Performance
Waste (ton) 53000
Waste per million € (ton) 24.2
Percentage waste separation 78.90%
Percentage sustainable

timber 99%
Cost of raw materials (€k) 657,142
Estimated mass (tons) 657,142
CO2 per million € (tons) 11
Revenue 2,086,815

Table 3, Company A data
Estimations and assumptions

- Circular outflow is taken as waste separation percentage.
- No mention of circular inflow anywhere, so assumed to be 0.
- Cost of 1 ton raw materials is €1,000.

CTI performance

CTI KPI

% Circular inflow 0
% Circular outflow 78.90%
Material circularity 5.89%
Circular material productivity | 3.1755922
CTl revenue 122882.95

Table 4, Company A CTI performance
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4.6.2 CompanyB

Data from annual report FY21 Performance

Total quantity of residual materials (ton) 25,197
Separation of residual materials 81%
Reuse of residual materials 88%
Asphalt recycling 67%
Concrete recycling 75%
Sustainable wood 99.80%
Revenue 1,748,000

Table 5, Company B data

Estimations and assumptions

- Cost of 1 ton raw materials is €1,
- Circular inflow taken to be reused material and wood, which is seen as a sustainable
material, as this is all that is mentioned in annual report.

000.

- Circular outflow is % of waste reused.

CTI performance

CTI KPI

% Circular inflow

4.15%

% Circular outflow

88%

Material circualrity

7.00%

Circular material productivity 2.519898

CTl revenue 122327.1

Table 6, Company B CTl performance

4.6.3 CompanyC

Data from annual report FY21 Performance
Separation percentage 74%
Mass of wood (tons) 1458
Waste/revenue (tons) 19.6
Revenue 1,041,471

Table 7, Company C data

Estimations and assumptions

- Cost of 1 ton raw materials is €1,000.
- Circular inflow taken to be wood, which is seen as a sustainable material, as this is all that is

mentioned in the annual report.

- Circular outflow is taken as the separation percentage.
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CTI performance

CTI

% Circular inflow 1.08%
% Circular outflow 74%
Material circularity 9.75%
Circular material productivity | 7.7356295
CTl revenue 101,532.6

Table 8, Company C CTl performance

4.6.4 CompanyD

Data from annual report FY21 Performance
Recycling percentage 80%
Asphalt recycling 44%
Percentage waste reduction per euro revenue 3.70%
Mass of waste reduction (tons) 18.096
Waste mass (tons) 26,777
Costs of raw materials 322,140
Revenue 1,610,700

Table 9, Company D data
Estimations and assumptions

- Cost of 1 ton raw materials is €1,000.
- Circular input assumed to be recycled material use as mentioned in annual report.
- Circular outflow taken as recycling percentage.

CTl performance

CTi

% Circular inflow 2%
% Circular outflow 80%
Material circularity 8.00%
Circular material productivity 5
CTl revenue 128,934.6

Table 10, Company D CTI performance



4.6.5 CompanyE

Data from annual report FY21 Performance

Excavation waste (kilotons) 2,146
Demolition waste (kilotons) 773
Construction waste (kilotons) 80
Recylce/ reuse rate constrcution waste 77%
Total concrete use (m”3) 282,500
Total timber use (m”3) 18,000
Total asphalt use (tons) 1,050,000
Total steel use (tons) 84,000
% Sustainable concrete 7.00%
% sustainable timber 99.00%
% Sustainable asphalt 46.00%
% Sustainable steel 68.00%
Revenue 7,315,281

Table 11, Company E data

Estimations and assumptions

- Circular inflow taken as sustainable material consumption as listed in annual report.

- Circular outflow taken to be reuse/recycling rate.

CTI performance

CTi

% Circular inflow 33.49%
% Circular outflow 77%
Material circularity 35.34%
Circular material productivity 6.1045758
CTl revenue 2,585,267.1

Table 12, Company E CTI performance

4.6.6 Company F

Data from annual report FY21 Performance
% sustainable wood 99%
% spearation 96%
Recycling percentage 99%
Waste (tons) 777,000
% secondary cement 11%
% secondary asphalt 42%
Cost of raw materials and consumables (EUR k) 1,012,000
Revenue 6,103,000

Table 13, Company F data

Estimations and assumptions

- Cost of 1 ton raw materials is €1,000

- Circular inflow taken as explicitly mentioned sustainable materials used.

- Circular outflow taken as recycling percentage.
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CTI performance

CTi

% Circular inflow 7.66%
% Circular outflow 99%
Material circularity 47.33%
Circular material productivity | 6.0306324
CTl revenue 2888749.8

Table 14, Company F CTI performance

4.7 Data availability
Data availability was an issue in calculating CTl scores for each company, with Company E having the
most complete data set. For each company other E, mass of raw materials had to be estimated from
the cost of raw materials. Furthermore, circular inflow for each company is likely higher than the
mass used to calculate the % circular inflow in each case, because only circular inflow explicitly
mentioned was used, with other circular materials likely also being used. There are also some
inconsistencies with circular outflow data. For each company, there was data about either
percentage of waste recycled, reused, or separated. However, these are all considered to be a
different level of circular, with reuse being most desired. Ideally, this difference would be reflected
in the results, but with how the CTl is currently set up and with the limited data available, a
distinction between these different levels of circularity cannot be made.

4.8 Data analysis
Graphs comparing ING’s risk rating for each company and each company’s KPI performance is shown
here.

All data was scaled from 0 to 1 using the following formula:

7. = Xi = Xmin
= —
Xmax — Xmin

Trends can be analysed and compared more clearly in this way.
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Figure 8, % circular inflow
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Company % circular Scaled Scaled % circular
name inflow rating inflow

Company A 0 0.2 0.00

Company B 4.15% 0.2 0.12

Company C 5.02% 1 0.15

Company D 2% 0.2 0.06

Company E 33.49% 0.2 1.00

Company F 7.66% 0 0.23

Table 15, % circular inflow

No trend can be seen here. High risk rating performs better than 3 with a lower rating, and there is a
big variation within the 4 companies with the same risk rating.
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Figure 9, % circular outflow
Company % circular Scaled risk Scaled % circular
name outflow rating outflow
Company A 78.90% 0.2 0.20
Company B 88% 0.2 0.56
Company C 74% 1 0.00
Company D 80% 0.2 0.24
Company E 77% 0.2 0.12
Company F 99% 0 1.00

Table 16, % circular outflow

A slight trend can be seen here, with highest risk rating performing worst and lowest risk rating
performing best.
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4.8.3 Material circularity
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Figure 10, material circularity
Company Material Scaled risk Scaled material
name circularity rating circuarity
Company A 5.89% 0.2 0.00
Company B 7% 0.2 0.03
Company C 14.10% 1 0.20
Company D 8% 0.2 0.05
Company E 35.34% 0.2 0.71
Company F 47.33% 0 1.00

Table 17, material circularity

No trend can be seen here. Big variation in companies with same risk rating.

4.8.4  Circular material productivity
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Company Risk Circular material Scaled circular material
name rating productivity Scaled risk rating productivity

Company A 10 3.18 0.2 0.13
Company B 10 2.52 0.2 0.00
Company C 14 7.74 1 1.00
Company D 10 5.00 0.2 0.48
Company E 10 6.10 0.2 0.69
Company F 9 6.03 0 0.67

Table 18, circular material productivity

No trend can be seen here, with a big variation in performance for companies with the same risk

rating.

48,5 CTlrevenue
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Figure 12, CTl revenue
Company CTI Scaled Scaled CTI
name Rating | revenue Rating revenue
Company A 10 | 122882.95 0.2 0.00
Company B 10 122327.1 0.2 0.00
Company C 14 | 146857.88 1 0.01
Company D 10 128934.6 0.2 0.00
Company E 10 | 2585267.1 0.2 0.89
Company F 9 | 2888749.8 0 1.00

Table 19, CTl revenue

The expected trend is seen here to some extent, but three companies with a lower risk rating score
the same as company C, which raises some doubt over the reliability of the trend.
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5. Results & discussion

5.1 Results
Expected trend is only seen in one of the graphs (6.3.2). A statistical analysis is not performed
because the sample for which data is collected is too small. This means that circularity is currently
not seen back in ING’s risk rating system. While it was known that circularity isn’t explicitly included
in ING's risk rating already, it was possible that circularity was in some way reflected in better
financial performance, which would then in turn result in a lower risk rating. The graphs suggest that
this is not the case, which has multiple implications. The first implication is that circularity is not
reflected in ING’s risk ratings, and the second is that circularity does not appear to result in better
financial performance currently. Based on findings in section 2.2, it was expected that increased
levels of circularity would result in better financial performance.

There are several reasons that the data collected may not reflect this. First, the quality of data varied
for the 6 companies, with several assumptions and estimations needed for several. These
assumptions may not fairly reflect the companies’ true performance with regards to circularity.
Secondly, the sample size used here is very small, with only 6 companies used. Therefore, the data
and results from the data analysis needs to be further validated with a larger sample , and further
research is needed to discover whether a link between circularity and financial performance
currently exists in the construction sector.

Since the data does show that circularity does currently not have an impact on risk in ING’s risk
assessments, this does provide the opportunity to include circularity, which is be presented in
section 7. From section 2 it is understood that embracing circularity is more important than ever in
the construction sector, which is the justification for the proposal to include circularity in risk
assessments, as companies prepared for the circular economy transition will be more prepared to
deal with the changing landscape in the industry, both from a regulation perspective as well as from
a supply chain perspective.

5.2 Discussion
The findings of this study suggest that circular business models can have lower risks than linear
business models (Zara & Ramkumar). This is because circular business models are designed to
minimize waste and reduce the consumption of finite resources. By doing so, circular companies are
less exposed to supply chain disruptions and raw material price fluctuations. Circular companies are
also often more resilient to economic shocks because they rely less on external inputs and can use
internal resources more efficiently. This is especially true in resource intensive industries, such as the
construction industry.

For example, companies that adopt circular practices, such as recycling and reusing materials, are
less vulnerable to disruptions in the supply of raw materials. This is because they are less dependent
on virgin materials and have access to alternative sources of raw materials. In addition, circular
companies that operate on a closed-loop system are less exposed to market volatility and price
fluctuations. This is because they are able to reuse their own materials, reducing their reliance on
external suppliers and reducing the risk of price spikes.

However, it is important to note that in some cases, circular business models can also be riskier than
linear business models. This is because circular business models often require greater investments in
technology and infrastructure. For example, a company that adopts a circular business model may
need to invest in new equipment to recycle or reuse materials. This initial investment may be
significant and may increase the company's overall financial risk.
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In conclusion, circular business models can have lower risks than linear business models in many
cases, especially in resource intensive industries like the construction industry. Considering this
conclusion, along with the results from the case study in chapter 4, which suggest that circularity is
not fairly reflected in ING’s risk assessments, support the inclusion of circularity in risk assessments.
Lower risk ratings would not only give a fairer reflection of a company’s true risk profile and PD, it
would also be an additional incentive for construction companies to adopt circular business
practices. However, the added risk of the upfront investments required for circular business models
need to be considered by ING and other financial institutions when looking at incorporating
circularity in risk assessments.

6. Conclusion
This thesis looks at the implementation of circularity in the construction industry from the
perspective of a financial institution. It investigates the role that financial institutions can have in
helping construction companies make the transition to a more sustainable and circular business
model. Specifically, it investgates how PD and credit risk are impacted by circularity, and how this
can better be reflected in risk rating models utilized at financial institutions. Circular business models
are found to be less risky because these businesses can decouple themselves from global supply
chains and the high prices that come with it. Considering the resource intensive nature in the
construction industry, being reliant on global supply chains and volatile raw material prices can lead
to a lot of problems.

Having learnt and studied this apparent de-risking effect of circularity, how circularity can be
included in risk ratings at ING was investigated. This was done by first understanding how risk
assessments are currently done, followed by finding a way to measure circularity. To measure
circularity, several metrics were considered, finally deciding to choose the CTI for several reasons.
Having selected a metric, the metric was applied to the construction companies in ING’s CSC
portfolio, a total of six companies. The results from the CTl was then compared to ING’s current risk
ratings, to determine whether it’s worth including them in risk ratings. If the analysis showed that
lower risk companies already performed better in terms of circularity, including a circularity section
wouldn’t improve the risk rating. This analysis showed that this was not the case, so the
recommendation to ING is to incorporate circularity in their risk ratings to both better reflect the
true risk rating of construction companies, but also to financially motivate their clients to become
more circular, as this will lead to lower risk ratings, which in turn leads to better rates on their loans
which can lead to significant savings.

The key takeaways from this thesis are that in many cases, a circular business is faced with less
uncertainty than a linear business. There are exceptions to this, but based on existing literature and
studies, this is the general trend found. Furthermore, when investigating a range of different
metrics, the CTl was deemed most appropriate for financial institutions to use, as it shows how
companies are benefitting financially through their circular initiatives. Another key finding is that
under ING’s current risk ratings, circularity is not reflected in any way, so including circularity would
benefit them and construction companies looking to become more circular.

6.1 Limitations
One of the main limitations encountered in this project was the time constraints. The research had
to be carried out over the course of my contract with ING, which was 4 months.

The typical duration of a bachelor assignment is 10 weeks, which is not enough time to thoroughly
investigate every aspect that could be investigated. Furthermore, my contract with ING was 4
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months, which proved to be an issue as there was not enough time to contact the construction
companies investigated as validation of the findings.

When carrying out calculations for the CTl indicators for the 6 construction companies in ING’s
portfolio, data availability and quality was an issue. Part of the data needed was available, but for
each company the data was in a slightly different format and presented in a different context. This
means that assumptions had to be made to complete the calculations, which sheds doubt on the
reliability of the results. Despite this limitation, this was the expected result, as circularity isn't
included in ING’s risk assessments, which was confirmed by an ING employee in the corporate
lending department responsible for the construction industry. Since this result was expected by ING
employees, the validity of the general results (circularity is currently not reflected in risk
assessments) can be trusted despite the assumptions that were made.

Rewrite, saying it was an expected result because circularity not used, but further investigations
needed to confirm findings.

As input for the most relevant KPIs to consider and as verification of the findings, the construction
companies included in the research population were contacted to schedule interviews. However,
only one company responded, meaning that the input for the KPIs was limited. Furthermore, my
contract with ING was already over by the time validation of the results was needed, which meant
that contacting the construction companies could not be contacted. Therefore, this validation did
not take place. However, even if my contract with ING had not expired, considering the lack of
responses in the input stage, it's doubtful whether they would have been more responsive in the
verification stage. This is nonetheless a limitation, as input from construction companies would have
provided more support and confirmation of the findings.

6.2 Recommendations
Based on the findings of this study, it is recommended that ING include circularity as a qualitative
section in their risk assessments for loans in the construction industry. This is particularly important
as the study showed that there is currently no correlation between circularity and risk rating under
ING's current risk rating model.

Including circularity as a qualitative section in risk assessments will allow ING to better reflect the
risk of the loan and promote circularity in the construction industry. This will involve the
identification of more circular companies and giving them lower rates, incentivizing them to adopt
more circular practices. This, in turn, will lead to a more sustainable and circular economy. It will also
allow ING to better assess the risk of the loan, as companies that adopt circular practices are often
more resilient to economic shocks and less likely to experience supply chain disruptions.

To achieve this, ING should provide guidance and support to companies to help them adopt more
circular practices. This could include training programs, networking events, and financial support for
circular initiatives. This will not only help companies become more circular but will also increase the
overall adoption of circular practices in the construction industry.

Finally, it is recommended that ING monitor the effectiveness of their circularity section in risk
assessments and evaluate its impact on the construction industry's circularity. This will allow ING to
make any necessary adjustments and continuously improve their efforts to promote circularity in the
construction industry.

Furthermore, the following recommendations are suggested for further research in order to build
upon the findings of this thesis and contribute to the existing knowledge in the field:
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Use a wider selection of construction companies: the sample of construction companies used in this
study was limited to ING’s CSC clients and may not be representative of the broader construction
industry. Future research should consider using a wider selection of construction companies of
different sizes and from different countries to provide a more comprehensive understanding of the
how circularity in the construction industry impacts PD and credit risk.

Study other industries: while this study focused on the construction industry, it is important to
recognize that other industries may face similar challenges and opportunities in implementation of
circularity and the de-risking effect it presents. Therefore, it would be beneficial to expand the
research to other resource intensive industries to compare and contrast circular business practices
and determine whether the de-risking effect seen in this research is also seen in other industries.

Perform the research with a more complete data set: this study relied on data collected from annual
reports, which had limitations in terms of the completeness of the data. Future research could
collect data from other sources such as project documents, project team members, and stakeholders
to obtain a more complete set of data and perform the circularity calculations more accurately.

Perform more in-depth research in the statistical link between circularity and the probability of
default: while this study has shown that circularity has a statistically significant effect on the
probability of default, further research could be done to explore this relationship in more detail.
Specifically, more advanced statistical analysis could be performed to investigate the nature and
strength of this relationship, including any potential moderating or mediating variables. This would
provide a more nuanced understanding of how circularity can impact credit risk and inform the
development of more accurate credit scoring models.

By implementing these recommendations, future research can further contribute to the
understanding of the circular economy and its impact on credit risk and long-term success in the
construction industry and beyond.
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Appendix A: CTI Manual (World Business Council for Sustainable

Development & KPMG, 2022)
Module 1: Close the Loop
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+ {% crodar irflow C * mass C)

total mass A+B+C

9% circular inflow X
% rerewabile

ar
% non-wirgin contert

% circular outflow total

(% circutar outflow D * mass D)
+ 1% croutar outfiow E * mass E)
+ (% crcular outfiow F * mass F)

total mass D+E+F

company’business unitfaclity level

product/component/ material leved

% clrcular outflow X

% recovery patential X * % actual recovery

% recovery potential X

YES - hul patentiad => 100%
NO - na potential => 0%
some potential => X%
ar % biodegradsble

9% actual recovery X

OF region recovery rates
o manual recovery rate + ustification

I % water circularity
baaed B circulan water inflow + 9% circular water outliow
Flicatn
2
o olrcular Inflow total W circular water owtflow
= |discharga, restoral
0 1 e st
i Dyl s walir withdriwid . et —
O Vel mm i well kil Ll F R i e
% renewable energy
leen ninual M+ 100

total energy {anmnual consumption)
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Module 2: Optimize the Loop

% critical inflow

mass of inflow defined as critical . 1ope
total mass of lEnear inflow

actual lifetime

- product acheal ifetime
average product actusl ifetime

Module 3: Value the Loop

circular material productivity

revanus
total mass of limear inflow

CTl revenue (product)

[ (% circular inflow + % circular outflow)
2

] X revenue

CTl revenue ([company)

CTlrevenue A
+CTl revenue B
+CTlrevenua C +_
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Appendix B: Circulytics (Ellen MacArthur Foundation, 2022

Cwentyties’ | nacaon

Circulytics Indicators
Enablers category

GOOOHB

0000 ll

Theme 1. Strategy and Planning

a
How central Is circular economy to your CEO’s agenda?

Not mentioned in extemsl communications

~

Relevant concept (2.0. materials circuiation. a new business moded that folows the principies
of Crcular economy, acknowladging that the solueion Is not just resowrce efficiency) menticned
In tha pass 12 months, in extermal communications

3 Cuculsr econcmy mentioned expicitly a3 & Strategic pronity cece It the (st 12 montha,

in external comeruncations

4 Cucutar sconomy mentioned eapcitly as 3 strategic pronty mutpls times in the pat
12 monthe. = external communications

Select Answer

.
Does your Include risks related
to the o a circular and the risks of linear economy?

1 No

es for some parts of the omganisation

-

Yes for majority of the organiaten

060 '

06606060

e
Is your strategy aligned with becoming more circular?

1 No relevant menticnt of circulas economy

"

Relevant concept (0. materials circulation, new business models that follow the precipies
©f Crcular economy, Not just resCUIce SHICeRCY) MENtioned as part of strategic prionties

-

Circutar aconomy expicitly mentioned as part of strategic prionties

Select Answer

R

Coctyticr’ | macson 3

"
Do you have a circular economy implementation plan?

1 No

»

An Implementation pian & being Seveloped either 1r & relevant Concept (.9, mazorials
Coculation) or cecular eccoomy exphcaly

An mplementation pian, wheh Goes not G0 o an actionabls kevel ot dotad (e does not
requirements. praroquitites, ar potantisl roadbloc

A dotaled implomontation pian s bean deveicped for ch relevant function/business unit/
FEgION With OWNEr, timeline, TESOLACE TOQUIeTENts. Drerequaites and Potential radblocks

A detaled mmplementation plan has bean deveioped a3 2 kay prionty 10 be (i part)
Implemented in the next 12 montns

& A cecuss sconceny iy plan has begun and witi e
reciewes

Select Answer

SN

0006060

0660

0660

0660

Creutytics” | acaton 30

.
Do you have measurable circular economy targets?
1 Notamets

2

gets are boing developed either f0r 2 ielevant concept (e9. materiats crculstion)
o cifcular sconomy expleitly

3 Targess have been developed oo organisation level, but are not SMART targets

4 SMART targets have bien Seveioned on crganaation level

§ SMART targets uve been developed on crgansation kevel and further down
©n & sub-umit (8.6 busness unit or region) level

sSalect all that apply

innovation (incl. RAO, design)
Corporate strategy

Corporate Arunce

Supoly chain management (incl. procurement)
Procucton (plant or procets) management
Safles and marketing

Circular aconomy/Sustainabiity function o squivalent

Other(s)

If option S write your answers hare

Te.
Are the following publicly avallable (e.g. In an annual report)?
* Orcular economy strategy:

Select Answer

* Moasurable arculsr ecomormy tarets

Select Answes

Chostytics” | ncdcatons 22
Theme 2. Innovation
::mmhmmmmm
Iinnovation/development projects?

Empowerment: 111 s le3ing INNCHAtion Erofects Rave the mandate from 10 Mamagement
10 wor G CIELAS SCOAaIMTY INASVALIN N FEQuiirly 1600 15 100 MANSOEMENt 0n Credar
mnovetion KPS

Not in place

-

es, for #t least ene inmovation project

3 Yes. for majority of mnovation projects

& Yes for

¥ Innovation procts

Select Answer

Purpose: Innovation project briefs outiing thew contribution Towards the company-wide crculae
economy strategy

Not in place

~

Yes. for at |east ome inmavation project

Yes. for majocity of nnovation projects

4 Yes for b Innovation projscts

Select Answer

26,
To what extent are tools and metrics in place to support circular
innovation/development projects?

material selecton tols, peoct of cancept 1oels
3nd cther rescurces) are made avalable to design. 1aies and Mmasketing. and othes relovant teame.

Not in place

Yes, for ot least ome inmovation project

Yes, for majority of ninovation projects

4 Yes. for al Innovation projcts

Select Answer
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Tallored circutar ecomomy metrics devcicpod for o0
evaluats desgn choices and are aligned with strategy and plann

< Innovation projCts are used to indorm and

on circular econarmy

1 Notin place

~

Yes. for at least one innavation pro

poct

Yex. for majority of mnovation peojects

06060

4 Yea. for s innovation projects
Select Answer

2e.

To what extent do you ircul projects?

Rogulsr collsboraticn (£.0. with Custo
drives cocular ineo.

13, supoliers. reverse Cycle Gpeetors. Stant-ups|

1 Notin place

2 Yes. for at least one INmOvanan project

3 Vex for majority of o

eation prorects

0ocoo Il

Select Answer

cts’ devolcpment

projcts are lod by multidscplnary seams th

1 Notin place

3 Yes for mt laast ene inmovation project

4 Yox, for a innovation projects

0660

ject Answer

Coenbytier” | nscstons

Theme 3. People and Skills

3a.
To what extent are your circular economy strategy and implementation plans
communicated internally?

Bottom up communication of C1CLIAT SLONOITy Al

Seloct a8 that scply

ves, examoles, cpportunities

Intornal cecular ec
camoagns etc

oMY Ca30 EXamoles CommUCAted WG Intranat. newskttorn.

erna foadback channel (wh
lod 10 naw circular sconomy

nclutes

weties or ¢

caeutar econoem:
nanges o ewst

deas) inuse, and h
g activities

demonstrably

Circaar economy empisyse platform, commurs
extemal circular economy a2 <, products. services:

o committee (6.0, 10 develop intermal o

Circular sconomy chalienges, such a3 business £lan DIChinG. etc. whare anyons can take part

Top down communication
Select af that acoly

circuar economy strategy and molemantation plans

ommunicated / CrTSr 6conomy strategy does not ex

comrunicated mnterrally wi

heads of

Ienphcations of

indinedual business units

(ce equvalent) communicated intermaty

As above AND role and respantits

b,
To what extent does your company offer circular economy relsted training
within your company?

See €0, the Effen NacArthur Foundation's From Linear 1o CTular 0pen progrwmme

aa 0660 ©060000 EE

What type of training ks offered?

=

Formal on the job
General taming on iy o crenter training (mentorships,
Sntuumy peciis trainee programmes.
1o your mdustry or o
- circutar economy
How s the p— Zenct Anwer
training offered?
Noke: Each

loved

ct oftarud to Al [OW]  Suiect Answer Sever &

v have dferont

traning focus

o3 toali[ON]  Seict Answer Seoct Answer

€4 of sceve]

D 2d.
G Yo what extent are different data systems in place to support circular Innovation/
deveiopment projects?
User data: informs the mtial desgn b
Thes inclides how data o6 cus

o and design chaices thveughaut the BrOJECts’ Sevelopme:
emers’ use of the produCts/sences can be used 1o nform crcular
innovation projects. For example, ser data for & car manutacturer nciutes: how Customers use and
share the vehicte:

 how 10ng s the venCe in OPEration vs. when t's parked: for how 1ng is the
product retamed: stc

1 Notin place
2 Yes.for at Isast one inmovation project

=]
=]
e

ot enenaton srejects

4 Yes for ot in

ovotion preects

Selec

Systonms data: Data covering the artire Eroduct/service joumey and the broad
waoghiers, manuda . anc tacteologesl trends and impscts)

System it finds itse

Systema data refors 10 Information bayond deec that

For euample, for 3 car manuacturer tha may Pckids: broader

e stskenoicers aoned

Not in place

2 Yeu for st lea

@
D
Q -
=

ere inmovatior provect

+ aincvatn profects

4 Yes for sl innovation projects

Select Al

Coeutytics” | icators 36

D 3c
€I 1n which functions do you have Individuals or project teams with responsibility
for circular economy implementation?

Mlease select or note all that apply. Werdted 1 one seloction per function

Mo inaividuals or
Deoject teams working
on circular economy
piementatica

Individuals or teams.
who Rave circular
economy codified In

Individuals or project
teams working on
circular sconceny
Implementation during
the Nnanctat reporting
yoar stated in O3

tarpets/ incentives
and are werking on
circuar econoey
Implementation

per

thair job description/

Corporste finance o =] =)
Suppiy chain

mansgement a o o
(Oncl. procuremant)

Production (plant o = 5 o
Drocess) management =

Sales aad marketing

(mel. sccount la} a] o
mansgement)

Cireutar occmomy/

sustamabaity function o =} o
or equivalent

Other(s) (x5) a o
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66666

loooo Il

Circulyties” | (nacaon 37

Theme 4. Operations

an
To what extent is your company implementing digital systems
10 support circular products or circular services?

Please select all that apoly

Such dhgital syaterns can be either awned or cutsourced.

This snchudies SOt internal and chent-fscing Siytal Systerms that are relevant to the deivery
products and services

+  Dugital systems 0o nOt Asve 10 D Durpose budt i order (o QUaNfy 35 'SUDDON CITUAST DAOSUCES
o circular services'. Existing cigrtal systems can qualfy if they meet the critena set out i the
Sofintions for crcular Droducts or Circular sorvices

Digital systems recuired to deliver the croular aconomy strategy have been identited

The sestability of sl relovane digrtal systems to seppOrt Crcular products and crcular services hat
Boan reviswed within the st throe financial years

Procedural polices have boen (reywritten for all colevant digital systems 10 RIPOOR Orcular
Droducts or Groular services, as identified by the Lt raview (within the Iast three financial years)

(Re)cesgn of digital systems has been implermented, 85 identdied In the 18t review (withn the
Tast theeo financial years), 3nd the SySIOMS Mo RO SSTAZ 10 SUEOOM the dalkery of drculse
Deoducts or Groular senvices

At loast ome pilot case digal system has been reviewsd, and relevant procedunl polices and (o)
designs have been implemented 1o suppart croular Products or Circular &

ab.

To what extent Is your company implementing plant, property, and equipment
assets to support circular products or circular services?

Ploase select s that acoly

* Such plent. property. and eaukrment asets <an be eeher cwned or cuttourced.

* Phis includes Both internsl and clent-facing plant, property, and eQupment 2sets that are relevant
£0 the Celvery of products and senices.

Plant, property and equipment assets do no¢ Aave 1o be PUIPGSE bust in order 1o quality as
SUDDOr CICUar PrOCUCES or Circular services. EXisting DIant. Droperty, and equipment assots can
Qualify if thay moet the criteria set out in the definitions for circutsr products or citular sorvices

Assets needed to delver on the CIrcuar econamy strategy have besn identdied

Tha sustabifity of ol relevant stsets 15 WOPON Circidar POGUCts and chroular services hat been

roviewed within the 1as

roe hnancial yean

Procedersl

cies have boen (ra)written for ail melevant asssts to support Crcutar products
or circuiar services. a3 identified by th last review (within the ast three financial years)

(Re)design of assets has been unplamented, a3 dontsed in the st review (within the last
theee fimancial years), And they are NOw SULADAE 10 SRR the Belivery of crcular products
or cecuas services

At least ome pilot cace asset has boon reviewed, and relevant pricedural pokcies and (
have been implementad 1o wppon circular Products or cirular services

Mdesgns

PR

5d.

To what extent do you engage Investors

ot your company on circular economy topics?

+ if the company does not heve extemal investors or Ananciers, Tieanciers of your COmDany” may
Incluce the Owner(s) of the COMOANY, OF the MAYOrity SANBROIET(S).

0 Interactions involving Crcular economy a5 3 tapic

Ad-hoc interactions invelvng Crouar econamy a5 a tapc

Ad-boc Interactions involwng circuar economy 35 3 tapic AND a plan in development for a
Drogramme on chcuar economy specific fnancing

OnQoing Deogramme on Grcular econcmy SPECAC AINENGNG (6.0 egular Tegoring ta investors
©On the Business’ cecular ECORCMY IMPacts or 1ecuring favourable lending terms Sue to Cecular
econamy aligrement)

Se.
Do you have a membership of or actively engage with circular economy
relsted initiatives?
Satect ‘membershis’ @ or ‘active engagement’ @ for all that spwsy
+ T extencs (0 KCa) COMMUNEY ENAAPEMENt NIBIOVES WIEH AOGrRIMIME-fevel MOt MOt
WhNCH raise awareness of and eCUCAE 0N CRTLAY @CONDY TOPKCS
1 EEen MacArthur
Plattorm for Accetseatng tie Cutuar Econcmy (RACE)
WBCSO Facion Programme

Geoenihz € xecutive Netmork

Buvness Network

The Atrican Circular Eccnomy Network (ACEN

Ihe Afncan Circular Economy Alliance (ACEA

PRI R

&

06060 EE 066 60 EE 06660

Chrestytics | nacaton 38

Theme 5. External Engagement

Sa.
To what extent do you engage with suppliers to increase sourcing
based on circular economy principles?

Sow sckstronal rescurce: Elien MacArthus Foundstion circuter procurement tocikt

*  Sunciier here includos supRliers of materisls / Drocucts / plant, RrODerty. and SoWpMent asiets. a5
well a5 HEpsers you engage with a¢ the end-oh-uze or end of Anctiona) ife of materials / products
/ plont, property; and eguBMent SEsetx

No intaracteons ivoiving ©

Ad-hoc interactions involving crculsr economy as a toos:

Ongaing Brogramme with ane of more of the top five lpRlErs by Mass Ling
Crcular econcmy prncples
of the

Qngoing programms with p fve suppliers by mass wing

Circular aconomy prnciples

Suppler requirements based on Circular economy PrNCEles. as SpCAied i Contracts,
are i place with ¥l of your 100 five supobier by mass

sb.
To what do you engage with
circular economy toplcs?

See adational resource: Ellen MacArthur Foundation Mow bo Comvmurcate Cireukar Econamy toclkst

NG interactions Inveiving Circuise econony 34 2 1opic

Adihoc interactions invaling crcular economy at 8 tope (6.0, giecular detion guide)
Adhoc intenactions ivahing croular economy &t 3 top AND 3 plan = development for an

engeeg Brogrameme Lung Brcules sconomy princcies (e g colabarsticn m commmuncatog the
benefits of products and services based en croulsr eccaomy principies)

ONgoing Programma using Circular ECONGMTY DrNCipies with less than SO% of your customers
(9.9 repar PrOgAMME, Product a5 3 service, refill scheme. callection and ComPasting servce)

Ongaing programme using circular economy pAnCipies with more than SO of your Customers
(2.3 ropar Programme, Product 85 2 service. refill scheme, collection and compasting service)

Sc.
To what extent do you engage with
to a circular economy?

inspieation for relevant polcy fopice iy included i ¢

to support the

he Universs) Qircular Econamy Polcy Goats

o intaractions involvesg Cecular sconomy 34 3 tooic

Ad-hac intesay

ons Involing Creulsr economy as
on Gircular sconomy topics)

oo (e, inferming polcy makers

ROQUlar ENGIQAMENt With DOIICYTMAKES IVOIVING CRTIAM ECONOMY 35 3 tODK.

Reguisr eNQa00MEnt with GUSHING results 10 CCErats the trans1ioa t0 3 o

culsr econcmy

Circutytler” | Inaicatons 30

Outcomes category

Theme 6. Products and Materials

Pioase refor to the section Co! charactenistics 10 findf out if your company woukd be assessad
an th theme

—
R a—
il

P —

o
o .
e - s
=T be=—»
- =
[
o

R e

it s e tions ot aah

1o 1 e o (s e i e s+ st

Rigure 2 thows how nacarors in Theme 6 stsets the matera) flows erterng avf s 1he company.
Materiai iows are recresented by arrows. 1o findd out WhKH Indcaton are relevant for your ComPany.
iease refor 1o Fignrs

FROCERING WASTE
. -
| L
e W
PROCESSING WASTE FRON PRODUCTS.
‘sescneD 10 ok consumes WASTE FROR PROSUCTS.
Pt
ey me
PROCESSING WASTE FRON PRODUCTS LANGILED/ mcRERATED
Sesionen 10 o useo. PROCEIS0NG WASTE FROW PROSUCTS
RO O LASRL BUSALS N
> L
sEcmowATID
PROCESING WASTE

Figure 2 itrae: how the retpares fo indicators Gb and 6 are cakuited

Ehan M A Fondaton (2033
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Cwestytiey’ | nscaton 1

6a.

‘What % (by mass) of Mw (from Or) Is:

o Ploss rescnd on & per-unif of mass Dasis. Foe examole, PPORUCES that consise of SO recycled
CONPENnt WLk COUNE 33 SOK AON-MIDN INBUL AYDSUCES that COMIST of SO% sustainably sourced
CONtEnt weulkd count s SO% vingin DUt SUSTARSbY SOURCed INDUL

«  Tivs ndicator axchudes matenials used for servicas that e ot in COmpany OWnershio
(0@ sorvicing I hardware owned by others)

Nearwirgin

(63 reuzed and recycled products and matesiats)

Sourcad from by prosucts/waste straams
(8.0 cffcuts of & matensl that has not previausly been i 8 product)

For fosd, medicing and Hrocucts for drect Ruman COnMETon or other oducts
whare noa-viegin materisls & not 2 legally parmitted sourcng opticn

+ For product and materials designed to be Lsed {net consumad), where non-~womn materists
are a egaly permited sourcing opton

‘swstainably, but not regeneratively)
+ For fosd, medicing and procucts for drect Ruman COMUMPLOn or Sther products wheea
non-vegin msterials ane ot 3 logally permittad seurcing cption

*+ For product e used (not umea),
are alegaily permittes sourding coton

None of the sbove (virgin and not sustanably of regenesatively produced)

Daza mot avadatia

50 1 wOogh sgscaition, s ecutine oo Icrry ol — # wh el CTeats EOMt ulcomen o rutsre Peative Sutcmes
L 1 s S R s Py B, ROV MY Ml e iy, NG highes beewts O Caon
They P mpep—

e Farormrs g 8 o s St ermet wirehs
- et by rw. G A e, aggrdreatry
of pracscm
© P sged aecoay e
Cowriar we

Contrtron
syt whie GOy [oal oL (. AL wih A0 Farm Matn. Comently Under

et e tasn i Coiby . bt AT s ot 14
et o Pt s s i B Voaih e v Ol

o e e
Vot B vy mpirved ot 4rsd s ol (08 Pogmrme ety Crgurns Coeliband Curmatar)

D 6d.
L

© Eten M Areur Foundatien 032

Credyties | nacaton 33

What % (by mass) of your physical products (Msso: + Meces from Os. Part 1
and Os. Part 2) are designed along economy
Select af that agply and input % (by mazs) i the fiikds below:

Even if 2 product meets meltpie criteris Under & CategEry. Count 88Ch prOGLCE only GNCE
in each category:

Oforant products can mest differont Criteria. seiect al that anoly on a company level
For plattic packegng. plesse ute 9% Glaha! Commutment defintions.

Category T During ute
Procucts nood 1 be wsed by your Suttomer « PROCUCES UTEd &1 JOUr GRS ODSFALIONS S CatD0red
25 your Mlant. Property, and Suisment assets. and coverd in Theme &

Longeutty; Desgned for lcogevity n such & way
longer usa than the idusiry standaed & PACtICe and at S (0.9 MAGDTNG rEDAIF father than
timeless design matarisl choices) 2 way that does not

cormpromese Crcular treatmant at the and of Aunctional life.

Mauatitny Designed for muttiole Lses in 3uch & way that entures actusl reuse in practics and at
scake (0.0 3econcary markets. Packaging reute syitems. tandardaed desga)

Fapairablity: Designed for repalr in such 2 way that uses SXBING Systems for rpar I practice
and at scale (0.9, network of fopair ShOPS. your OWN repair service). Exameses of design Cholces
‘ara: modatar design / but in predictive maintsnance SoNsors. rapair disgrostics stc. / desgned
With right 1o repair by third parties / designed for remanudactunng / using standardised
Components Across A sector

Ragenerativaly grown matensh of bsologeal ongin

© Crgunacenon prosuction.
et b3 & v o -
R ——— Nrwry ot ~
Pontive (utiorms sechate d e ek vvbed . Moy M e e 48 rnd mater (hauiis wred e (s Of B
Seiemtratom. They tmn owwaie
" el atberemt
Achoren B HREARAL 30Eh an regwarative agnCitire e A AAACIITe, BTN, TN, Darrmac i
ot e
Sutcames in s TG sy
- Contgsen. Exampen e
onsten ety
Forma - s b e
e
. e
1o Sk a8y, g 4 4d wat QAR (03 Megeneraily Crpuns Cartéedt Dumvter’

Bl M Arivue Fonrtaten (3032)
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D 6b.
ECXZID What % (by mass) of M (from Ot. Part 1), is material processing waste or
by-products that go to landfill d
 Thiz refers fo procucts ancl materials that QO directly fram your CRGNtON £ tnciit
o tneraton and exciades wasle penerated Aurther Sown 0 T vakse R
(20, post-coraumer waste)

. You shoukd incude mistenial flows LSEd in Seevices that are not owned by the company
(2.9 by-products from food processing senice).

© Mosen refors 19 all outfiow materials procetiing wakte and by-products that onginate from

frodicts that am designed 1o be contumed (0. food wiste)

+ Options for keepng these HrOCUCEs and Mtenals EhS! 3¢ WASTe & Ly reckicts In the €conomy
are compoating, anserabe dipestion snd other ROV of hutnent rerEulsnon (6.9 g fibres
extrac in neaie
“Waste or dy-ovoducts that 0O fo landfil ar nCineration™ Aere refiers o a¥ cutfiow materisls

and that ehat are dosgred t0 be consuwmed
s not whle the matorial ars within your
company procesies (Waen) (65 = Wiewn / Masd

6.
XD What % (by mass) of Mussres (from Ot. Part 2) s materials processing waste or
by-products that go to landfill
*  Tha refers to procucts and matenals that 9o cirectly FrOm your GRentons to
Lansril or waste down the vt chan
(€9 posr-consumer waste)
* You showkt Mchude materal Alows UNed in services that are NGt owned by the company
(0@ waste from refurbrshing service)
o Maas rofers proceiig waite st ongeste from
Avoducts that are Cewgned o be usedt
*  Options for keepng Ihese Drocucts and Motenials. that are wasto or By-Droducts, &1 the SConomy
recycing, o

compostng and anserbe digestion
. Waste hat 9o o kW or = hora refiers 1o s cutfiow of materials
ehat ave dosgned to be used and
20 ot recrTulatod while the Broducts and materials ane WIEAIN yOur COMEANY PrOCEISEs (W)
66 = Wasss // Muina)

Bl M Artive Foundation (3022)
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Category 2 End of functional e
Designed for disassombly (6. product-companent pasioorts, modular desgn
reversise connectons)

Designed for remaradacturning / refurbistment (g modular desgn)

Designed for recycling (0. low materials camplexty, low 1excity, esse of separating matenals)
In 3uch a way in practice andt at scale

Designed for nutriant recirculation that mests the Gualifying condtons* (8.g. composting
and anserobe digestion) in such a way that uies systerns = practice and at scals

[ p— Huad
15 0 101 feambse o dochrical oo wromerme G
The i s e & Brcrseal sonmte

3 e

Dy oe e e
Crchmmng comtinon reervetves it Sars encact whan hese are vt ably inurt arst i bre 4w
o o whiich 21 5t ackwre
W ey Gt emvabred + s Erocens VA2 b ety et
. D e
e ey

-

Category 3 Enabling the circutar economy.

Prochucts and matenials that o 868 most the requirement for circulse product design in Category 1

0r Category 2 bt sne designed 10 enhance/enable Gireular sconcty for custamers Aurther down

ehe vara chain

1 Designed to prevent waste and polution by Customars (6.9 smart waste coflection system)
Designed 83 ncresse the kengevity of other products hurther down in the value chaim In such
way that does aat compromite circular trestment a the end of functional e (65 replacement
parts. sepair took. repar masuss)

Designed yield (quantity of products further down i the value
cham (o5 materisls that separato adhesives from cardboard)

Designed to enabile safe retusn of nutrents 1o the bioeconemy (e.0. Autnent recovery technology)
Designed to increase the wse of renewable anargy (a9 energy storage solutions). Pesse nota
that biomass needs 1o meet Cartain Qualfying Conditions 1o Count a5 rInEwabla enargy in
Couytics. as outined i the Defintons.

« of products spplicabie to each category

BOTH Category 1 and Category 2

ONLY Category )i During use

OMLY Category 3: Enabling the
circwtar economy

Noae of the sbove

00660

1

© Ehen Ma At Fordaton C032)
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se.

Do your product and material outflows (all products,

waste and by -products) (Meese: ¢ Mmces & Muasrs ¢ Mwasris) (sum of Os. Part 1, Os.
Part 2, Ot. Part 1, and Ot. Part 2) comply with either of the following chemical

restriction lists?
No sutietances from the U BEACH Candidate List nor substances from the Chemes SIN
Liat Pove boen intentionaly added 5t any CoNCentration or are = any material cuthows 2t

cortaminants = quant

et Gver OI% wiw (1000 ppm)
Materal cutfiows do any scbstances feom the

Program Restricted Substances Lit (RSL) in Quantites above the mamurn abowabie
~tration (Pom) defned in the bst

con,

Rolovant Ssts: Core List for 3 matenial fows: further additions for Biokogrcal Nu
Products. Formulsted Consumer Froducts. Taxtées, Anparel and Jewel

o

No

6L Part L
‘What % (by mass) of your products and materials (Mwmow from Os. Part 2) are
recirculated in practice in the following ways (only counting the first cycle of
recirculation after initial use):

Respanses 10 the following cotions SAould reonesent the X of materis! 1
[actice, Father than the % Of mutercs! that (s desgned 10 be recrcutated

s recirculated i

= This inchidles recireudation that 5 Carmied 0ut autside of YOUT OWR COMDINY'S GOEATONS
« Ruspanding
orocucts arm 0o longer

curately 1o this question may require product / material tracking. particularly #f the

company cwnershe

1 yOu G ROE Ave Broduct/maters! TIBCkiIng, you Should Lse JVerspe recirrulation rates for 8sch

PrOcUCt/material in the rekevant Jeoraghies. weiphted by mass

The wexphting of S3Ch FeEDONSE GOHON ARDENCS O WNELAKY JOLr YGIVISANION COrANES 7 an
wpstrmam inclustry, based on the QrculvOcE nchatry classscation

Reuse/recistnout

Returbatyment renarmtacture

Recycling

Ups

NUtrisnt FRCHTLASHON that meets the QuENyING CONTITICRS* (€0 COMEOLIING 30T Anaersbic BQestion

None of the above (9. ndfl, ncneranon, us 0t recwcuiston

that does not maet the quastying

contiona $oss, any nutr

dimons®)

Data ot avaiiabie

Theme 7. Services
Phease refer 1o the section SRy SharRCRV K 8 B ot ¥ you company woult be
axsizsed on thés tharsa

Ta. Part 1
What % of your service revenue is from circular services?

gt % ta s

hat agpl; BT do Not double COUNE ICFOSE e FESDOASES

« Ploase note that the scope for th 5 For organisations that
T AV SO reVenue QINSRNING SENICRS, ANy NONTEVENue JUNErating Eenices (a9 such a
ograme) shoud not be counted hars, but may be appicable to indicator e

e L

ommumty o

For not-forproft rpINIAtONs TASE o NO! ABve Ay Fevenuss DEncssting 1erices pleate we

funcing 1pent in place of revenue

Consultancy and business support

Advisory servea:

N hekng companes tranution 10 3 Grcular way of dang butness

(g eircular strategy devel

oject censultancy, supply chan analysis)

Faciltating callsboration between organisatio
of deing busness

5 10 help transtorm 1 3 oreutar way
Conmumenuser eduCation on CIRCuar 6CONOMY (6.6 CAMESNE 10 explan the vakm of reurbished
procuc
Design
refurbianieg and repair, atc

orvices foe circulae BCoRGmY (0§ PROGUC! JEUGN 10 INCreate Wfetima, medular dewgn fol

Construction services to manage croular built environment projects

& production centificatan (e ¢ Begeccaitoe Qranic Cortdied)

in the cor

Regener

Francial sdviscry servics at of Crcular economy

Software

Sharng pocing and lessing platforma

Virtualisation and digrsation we
one material to another

e alf material u

0pposed to beng changed from

Procs

0 maintenance 5

Materisis

a

product utiisation tracking

other digital infrastructire or software that anabiles Circuiar Groducts and Circular services

Services using products

Product a1 8 service (8.9, furniture leasing)

Pay per service unt (e.g. per kilometer of transportatian)
FAogenerative ogricultirs related service (85, sorvica that connects local regenerative farmers
diroctly with restaurants and consumers)

Ronewable enesgy utlity Hroviders who do Net produe the energy thamsstes
energy broker)

(0.0 rerewnbie

(Packaging) reuse service

Recirculation

Refurbishing and mamntenance (whare pe

LT OWRSrshiD G00s ROt Change)
Buy-Dack and take-Dack Managerment

Wazte or wastewst

* ransgement

Secondary procuct/matensl market places

Other

Describe your

Cireutytics” | nsicaton 38
1 Over e e 301 e P ke ol Benabes laectlS et ey st Save b TVt o
5w et Ammbng 0 Ao el scomeme: e
]
’ - o
s o Bcskorpcal crige whizh 8o et achs e comtent
4 ey gmarati w evvehvec = the Srccuen, f W be usehity emssoyet
' v 0% nsicpcaly b
6. Part 2.

For all products and materials that re recirculated through reuse in 62 Part 1., how
many average uses do your products have before reaching the end of functional life?
+ Ploase ve an aversge. weighted by the mass of each e of procuct or matarial
+ Piease provide 1 more detaded breskdown of the Broducts and thelr average number

of reuse cyvies

Carcutytice” | incticatons

% of yous tervice revemse that i from the follewing
creuiar services.

Conguftancy and busness support

Other (description must be given)

Mane of the above

@
=
D services iy proauces
<
<
@

@IID  Select the circular economy principle(s) that the services you highlighted in Part 1

have a positive impact on, and describe the impact.

Sedect o that apoly

+  Thea 5.2 prerequiste 10 sconng any polnts in Ja. Part 1

Eliminate waste and pollution
relate to matenal or products before they ane put on the market and thst help 3
zion from the cutset. Servics activities that offe,

AR the services tha

circulsr economy by Sesgning out waste and poll
enable o facoty

Detigning (as &

wce) products with langer Lse Me routabiity, and reparabasy in ming

Asrwising matenal SLpply/Semand imbalances of enabiing others to dd 13 (6.0 seftware for real

time manufsctunng:

Praventing or reducing Product waste accumulation (2.0. busness suppart for Industnal symbioss

materisl of prOdUCES after thay Nave boeen usad Or whas in use that help keep
0gar. Service activities that offer,

matarials in the economy. or that help keep the product in use for
snable or facidtate:

Necoculation snd valoraation of products and materials that are waste for athers (eQ

marketplsce for construction waste)

New rec

ation options for exlsting prod

s/ sarvices (6. secondary mark

Shanng materis

and/or products (8.9, product at a service)

Accessing dursble. sepairable products

orms)

Increasing the intensty of use of assets (€0, Wtlsation rackng 5

© to change In ownersh

tware. asset shanng ploy

Encouragng product maintenance / repair in prafers
Product / matenal informaticn accesublity o fedehty in support of ¢

Financial incargives for recreulatien of procks
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Regenerate natural systems

Al sarices that snabilc keeping matrients i the (bickacanomy, and snhance the heath of agrcuitural

and other bickogical systems the econaeny ralies on. Service activitios that offer. enable or facilitate
SeurEing egenerativaly and senawably grown matenal cver materials that arg 002 regeneratively
Qrown or finte (.. supply Chain consultancy)

Increasng omganic nutrent Hlow in 2 dafned ECOSYSIEM (6.0, PN WAS!e MANagEMent servce)
WPPOtNG ARtural ecOyEtem rOCEssEs trough Fmerowed ol haalth, S versty etc

O Reversng degradation of natural eccsystem process in 2 definac locsity (e.g. conservation
managerment. Waac managemant)

The promation of renawable energy (8.0, Improving the faxibiity of the slectricity grd. energy e

storage sclutions). Piaate note that bamass neods to mewt certain qualifying conditions
as renewable energy in Circulytics, as outlinad in the Cefinitions

Descrive your positive impact 1o creulsr eccnomy here

© Elien M AP Fourdaton (3032

Ceutyties | inscatons 41

None of the above

Data not svalssie

8b.

For each of the asset groups selected in Ow. Part 2: Does your company have

policies or agreements In place for the end-of-use of existing plant, property and
sets (all

Na. 3nd thers are no asset recKTulation polcies or agreaments in Dlace

Work & engong to create

t recodation polioes or agreements for some / all atsets

Virs. we have 3tset recculstion policies or agreements. but not for 3 assets

¥ees, and 38 astets o covered by S13et recrcuiation polices o apreements

Data not availabie

00660 EE 00

\\N\\\\Mu

o count
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»
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Theme 8. Plant, Property,
and Equipment Assets

Every company wit be assessed on v theme. IndeDENdent of FRSCONSES i1 the section

Company charscrentice

The piset, property and EQUMEnt A53ET LSed ) your COMOaNY Operstiont (&0 office bulngs
and IT equipment) are inckicied in the scope of this there.

Assats owned by your business but used by customers (0.0 reusable palets in 8 product-as--
sorvice buziness modkl) ane ot included in the Scope of thi theme:

8a.

For each of the asset groups selected In Ov. Part 2: What % (by mass) of your plant,
property, and equipment assets procured In the financial year (as stated in Oa.)
were with the circular

(e circular screening eriteria, recycied building materiais)

+  Complete thes indicator sapavately for ach of the categories you reported number
of items for in 8.

Seccad-hand assats

New assets designed with the foSowsng Circulsr design approsches

©  Hoth duning use and end of functicnal ie sspects covered, a3 defined below

*  Only during-wse (enter the % of assats procured with at ‘east one of the following design
approaches )
Lengivity: DEsigned 1or mantensnce, Ingewty. Surssily i Such & way That B5COurages lengthy
Lt 1) EHOCTICH MG AL S0 (0. DUEDNEE 1Or EPAF FAther TSN TepRCeMent, Lmeiies GION with
oratie matenal choices) AND In SUCH & wiy thit 8064 ROl EOMPromie Greular Lrastment and
ana of tunctons e

Rousabity: Desgnod for maltioke Uses in JUCh 3 way That oNEures Sctual 184S0 n BFACTCe and at
53k (0.0, 5CONTaY Markets, PITKIDNG MULE SYROMS. SINTITised desgn)

Rupairstitity. Detigned for semair in SUCh 3 way that Lsos Existing systems for fepar in pract
and 3t scale (49 PEtwaTR OF FEDAF TROPE. YOur Own FERair tervice). Exameles of design chalce
are: Mok Geton / BUlt 18 EReScEve MANBnance sescrs, rpal HIQRORICE ¢tc. / Desgred
WA (IGAL 10 Al By thId PaMios / USing Standandised components acrosh & 36<tor

ROQENSrat ety QrowN MALRNats of BAFEal ONgn

Recyciod comaant (only count the % macs tha |4 ecycied contant)

+ Only ond of functional Me (snter the % of 25sats procured with at Jaast ana of the following design
acoroaches):
Luazing model (6.0 ASSETS CAD 56 FEtUANGGS 3 and of usa)

Cusign for disastambly (6.0, Product-<Cmpanent RITAPONS. MOdlsr dosk
reverible coanectinng)

D4B0NGE 107 AMARLICILNNG / FNIBINEGAL (4.0 MOML 08SZN)

Dewion for rECYEng (6. 1ow matorial SOMpaRty, low ticite 635 O SIRSARIG Materiak)
WhKt Eriontisng Hahter I00ps (reuts ABCatrDuts, rERirbI/rmanutact e, and repar) where
DOSEOIS, I SUCh 3 way That uses SxIRINg MECYCING SyStems that perats in Eactce 3nd at scalk

Deagned or mtnent NcCulation that MEets the QUAITNG CONSILEN (A0 COMPOIting
AN ANBArchIC BQESION) I KICh 5 Wiy tat USes TyStems i Eractcs and At scal

e Mo Arties Finuononn

Carcutytics”

Theme 9. Water

+ Pleate refer % the section Company characterstics 1o find ouf f your company wouk!
e aszeszed on this theme.

+ See Appendix of the Method Nroduction kv 3 puide 10 the wiater knicators

9a.

What % (by volume) of your annual water demand (as stated in Ox. Part 1)
is from each of the following sources:

Procipitation harvesting

Caseading use of water (direct Ut of untrestnd wastowster, in & manner that & safe
for the emveonment and human hasith)

internaly rececifsted water

Seawater

Non-potable watar from freshwater arsas that aro not classified a3 water-stressed

None of the above (2.9 potable water from freshwater searcas, any freshwater soarcad

from areas classbiod as water-stressed)

Data not avadable

Depending on your responses to 9a, % may be daslayed

* if you withdraw freshwater (i, "Non-potabie watar from freshwater areas that are not classified
a5 water-stressod” or “None of the above™ are > 0), you will be dapkayed 36 on water withdawal
reduction

It wates withdrawal cannct be calcuiated based 6n your rotoonsst in 9 (Le “Data ot availsble®
£ > 0), then 55 wil not be displayed and scored with 0.
1f you 0o ot witharaw any frestwater, 90 Wil not be displayed and scored with a full scom

9
This Question refers to wator withemeal which & calculated by the foliowing logic (Ox. Part L « (Non,
otabi water from frestmater arpss that ans not Clsssfied 85 walorStsessed % + None of the above N))

Which % (by volume) of your water withdrawal have you reviewed
targets?

for SMART reduction

=

Cian Man Artns Faurabutn
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Pc.

To what extent do you have plans In place to extract surplus nutrients, metals,
chemicals, heat and similar valuable resources before discharging the water used
In your processes and operations?

Have not

svod yot

Have assessed, currently develoning plans

v of the water Used & opesatiens, o for tome

n place for maority of the water Lsed in operatons

of the retevant resowrces

9¢ (continued).

With processes in place to extract surplus nutrients, metals, chemicals, beat

and similar valuable trom in are the majority
of the extracted (eg. exchange,
as that meets the etc)?

Oata not availsbie

9d. What % (by volume) of water annually used in your operations leaves your
Infrastructure” (as stated in Ox. Part 2.) in the following ways:
* Inchocting A party monitoring and trestment

For reuse sisawhers {as part of symbiosss, cascading!

iR ssn: e imne B

AND cushty MONSOrNg, 6ASLNING the ame e ighar qualty than the surrounding (healthy)
ocosystem.
.

320 of rigns frethwater, 10 ane of the followng Purpeiet
recharge local squsters groundwater
repieh rivers/lakes fwetiands

scal soctal purpozes (6.9, drrking water supply)

Data not avalabie

Coeutyties” | indicaton 4%

Theme 1.

eas

o thea thee

Finance

reter to the £ findd out if your

oy would be assessed

a
ECXIZD  What % of each of the following categories” total in USD (as stated In 0z.)
do you y

oMy (0 assess abpament. in addt

0 this, e NS the PrOCUC
£ 15 Derformed in the comim

he £ o
¥ Flazse peovicte 3 descrpton of how the

Lending

Flxod Income

Privats Equity

oD v
@D what % of each of the following categories’ total in USD (as stated in 0z.)
goes toward financing the circular economy?

Ploase rofer 10 the 1 20 17, e would include

Lending

Privats Equity

Other (specity)

Carcutytics” | Inicators

Theme 10. Energy

Please refer o the rection Company charac ser:
on thes theme

10a.
‘What % of energy (electricity, heat, and fuel) for your operations (as stated
In Oy. Part 1) is renewable energy?

includes energy produced by your company and used i

e 10 COmerT your 1008) energy LIage NEO 8 snQle

«  Check the Grnityts Defintions ligs 1o verfy what qualifies as Tenewabie anenzy

100,
What % of the energy you produce (as stated in Oy. Part 2.) Is
renewable energy?

Svter 1o comvert your total enengy wisge N

e
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